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NEW GALL MIDGES (DIPTERA: CECIDOMYIIDAE) INFESTING NATIVE AND
INTRODUCED SOLANUM SPP. (SOLANACEAE) IN AUSTRALIA

by Pk Kotisik . Racier B Co MoFapyes’ & ANtiony I WAPSHERI

Summary

Boriste, PoMebaos v, BB Co& Warsnegi, AL Q2000 New gall midges (Diptera: Cecidomyiidae ) inlesting
ity and intvoduced Sofinere spp. (Solanaecae) i Ausiraha Trany B Sec 80 Ause 124010, 3136, 31 May.

UG

Fhree new Asplrondylia species are deseribed fram tve Seddatinnn specica in New South Wales and Queensland,
Australion Asphonedvhio sonrtiaa Kotesik sp. nov. mduces o stem swelling on Sofanem sinrtivan T, Muell,an
Anstealian native plant with fruits fosic o sheep and caltle, Asphomedvli pancidenacr Kolesik sponov. causes
Froit walls on e nadive Sedanum avictdare GoForster and Sodaonm Lnearolinm Geras. ey Symon, sl
Vaplemdvlice obseura Kolesik spo nove causes Teait gulls on Safantn chenopodioides Lan, and Sobamim
pitysaldifedinne Rushy vare gatiediboecogme (5ier) Ldimonds. native South Americian plonts that have Becoine
weeds e Anstralia, The sewly deseribed gl mdges Tt reproduchion of meir host plants.

Koy Wors: Dipreras Cecidomyiidae, Aspdecncdylicn, Sefanin aviewlare, Sodamon eheswpodivides, S
Trveserifeetiven, Solonwny plysalifodioem vaw, modibuccaean, Solagtn startianmm. Australia,

Introduction

Sodanum elaeagaifolinne Cay.o silverleal
nightshade, indigenous o cenal and soutli-western
North America and emperate South America, is o
weed of cultivation and disturbed Land in New South
Wales, Victoria and South Australin (Parsons &
Cuthbertson 19920 10 05 o major weed o South
Alrica where it hus been o target of biological control
siee the 19705 (Olekers & Zimmermann 1993),
Hiological control has been considered in Austradio
but no agents have been introduced  (Wapshere
[98M), Consequently. there s a continuing wierest in
hseets atacking S elaeagnifolim and other similir
Sl spevies, w hether native or introdueed. The
cecidomyiid species described here were collected in
the conrse ol mvestigalions into insects gy biological
control agents al Solam spp. i Australi,

Stdavior sonretianain Vo Muoell thargomandah
mightshade, is o sheab oecureing in contal-western
Western Australin, southern Northern Tereitory,
South Austealio, south-western Quecnsbond and
novth-western dew South Wales (Purdic ef al, 19825,
In Queensland, it s more commonly Touud e the
soulh-west hut also oceurs in the nonth (Henderson
TOO7) aler wimer oo (B JelTreys. Queenstiand
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ety St 27 Maaazine S Shenwiosd  Qld 4074
Frmnls el yenretoding gl iy i
CSIREY Ertomalary. 1O Has /00 Chigherin AT Aol

Pl Foayy Wi e it e s O,

Department of Natural Besources. Chunters Towers,
pers, comm. [99%), The ripe [ruit is reported 1o be
foxie 10 stressed sheep and cattle (Cunningliam ¢ al,
1OR1).

Solwin aviculere G Forst and S, lowarifolinm
Cieras. ex Symon e relaled species known by ihe
common names of kangaroo apple and  moonon
kangaroo apple, respeetively. Both specics occir
mainly i New Sounth Wales and Vietora with .
avicutare  oceurring  additionally in castern
Queenslund. Soufh and Western: Aostralisn Papua
New Giiines, New  Zealaod,  Lord Howe  Island,
Norfolk Island and New Caledoma (Povdice o e,
[Us2), The vipe berries ol S0 avicalere were
consumed by Austealian Aborigines and the pland has
heen cultivated as o source of sterordal alkaloids
(Pardie eral. 1982, Symon 1994 Kitipongpatana ¢/
al. 1998

Nelauwne chenapendiondey Lam.known s whitefip
nightshade, and S pfosalifoliine Rushy  var.
nitidihacearum (Binery Edimonds are native 1o South
Anmenca but e pow esliablished i localised
populations i the castern states ol Australia with S,
JHevsatifediam vae, aitieibaccatin o sporadic weed off
agrieulture (Purdie or ol 1982). In Australin S
physalifediton vave  nitidihaecanim  hiss heen
mistukenly referred (o S sartachoides Seiddin, o
Mart talse o South Araerncan native ) For many years,
Sofanunt sarvacheides s now known loooceur in
Australiv only on Montague Island (Fepschi 1906),

The new  gall midges belong o the genus
Asphemndvtia, Together with A, catthocercidis Kolesib
fram fruie galls on Ashocereis spp. (Kolesik o of
10T Lepschio vt af . 1999), the new species fonn
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watnral group ol Austeakian species associated with
Solanneeqe,

Materials and Methaods

e new wull midges were reared on four
necasions, I Jime T9RS, adults Guales emly) of A.
ahie e weere renred thy AJWY from fruin galls on S
clenopetlioides  and 8. physalifoliva var.
riticdbicec e colleeted w M1 Tomah, New Soutl
Wales, Adults and pupac oF AL pancidemnste were
reared (hy AYW) Trom Tenit galls on 8. livearfiolium
eollected a Boyd Tower, New South Wales, in
November TOR5 wd one 8. aviendare collected
Bunyit Mountains, Quecnsland, in Linuaey 1986,
Lawvae. pupie and adults of Ao sarifana were repred
thy RECM) Trom stem swellings an S, steetiamnm
collected near Clieters Towers, Queensland, in
Sepemiber JUOR. The wxonoy inihis paper is the
respunsibilny ol PKL Cunada balsam mounts of the
spechnens  Toe o micrascopic eximinafion  were
prepired accordimy o the technigque outlined by
Kulesik (1995). The type series e deposited in the
Australiong Noatonal Inseet Collection. Canberna
(ANICY.

Genus Asphondylio Loew, 1850

Luew. 1830; Dipterolagische Beitegige, [830: 21 md
37 Cas subgenus of Ceewlomvld Meigen, 1803)

Typee species: Cecidomyvig sqrothemmi Loew, (RS0
| ¢, 38 (des Karsch, 18771

Asplroneytiv s one ol the fargest pehers of
Ceadomy iidae oveurring worldhwide with shoul 260
species known (Cagnd 1994, 1t contions species that
hive o ventrodisiil spur oo the st mrsonere, the
avipositor with Liarge basal fobes, the last fonr fepiale
flagellomeres progressively  shortened. the pouo-
conite bearing o ventroapical obe und a dorsally
sitnated gonpstyhns Uil is shoul ss wide ws [ong witl)
two hasally merged iectl.

Asphondylia sturtiana Kolesik sp. bov
{FGS 1 1LY

Holeqype: 8 Gregory Highwayo 52 ki soth ol
Clisrers Towers, Queenshand (207 23" 8, 146° 12
£, teared  tronr stem swelling on Solanon
st ey I Mgl gall callected is 098 R E C.
Mcladyen, 6176 (ANIC),

Sorvtypess S0 9503 pupal skins, 2 lirvae (wath
pnpal skins mside . same da,

Muale (Vigs |- %)

Colonr: antennae brown, eyes dink-hrown. gl
prey, Thoran datk-brown, abdomen with non
selerotised parts rel id - seleratised parts Jark
brown, degs giey with darh-brown setae, genitalia
dark-brown.

Plead: Antenma seape eylindrical, only slightly
widened distally. length 1.7 x breadih an distal end,
1.7 - 2.0 s length pechcel; pedicel slighily wider than
lomge first Hugelomere 1.9 - 201 x lenglhy scape.
HagcHomeres evenly cylindrical. circumfils dense.
cqually distributed along scaments, Eve facets close
together, spherand, eye bridge 8 - 11 Tieets long
Prons with 16 20 setae pee side. Labella crescent
shaped. laterally with 7 - 10 selae, selulose,
Mausillary pulpus 3 segmented, seginents suec-
essively and progeessively langer,

Tharan: Wing fength 3.0 mum (rnge 2,9 - 3.0.0 =
2). width 1.2 mm (1.1 1.2y, Ry imerrupled
proximally (o arendus, with strangly  selerotised
pravemsion anterior (o arealus. Veptrodistal spul oo
fust tursoimere beot at midlength at right angle,
Claws of all legs sinilar i stze and shape, as long as
cinpelia,

Abdomen:  Gemtaliv: ventioapical - lobes  dn
gonocoxites shoris teeth on gonastylus el i sive.
large, symimerrical in posterior view: pedeangns
tapered distally; cerci large, hemispherical, serose.
setulose: lypoproct with severad setue in distal half,
sclulose,

Vemale (Figs (- 9)

Cotour us in male. Frons with 19 - 20 wee per
side. Cirennlila sparser thin inomale. Wing length
Id i (33 - 3.6, 0= 0 width L mm (i3 - 1.1,
Seventh ahdominal sternite L8 x (L6 - 2.0 Tengih
sisth. Genitalio ovipositar 1.9 & (1.8 - 2,00 length
seventh stermie: busal lohes with simall, distol
processes i dorsoveninil view, denscely covered wath
long setubie, Other charucters as i pule,

Pupe (lags 14,1

Colour antennal s, bt hors, abdominal
spines dink brown, rest at” body lgln-hrawn, Length
3.0 pun (2.8 - 33, 0 = 3) Amennal homs seerated
along entine wer edge, 278 par (266 289) Lo,
with small free spuce between them basatly, One
upper and three Tawer trontul horas, Prothoracic
spacacle shahly curved at midlength, basal third
abont 3 % swidth rernnnal thived, ermunal thied setose,
trachei reaching midlengih. Abdominal dorsal spes
sinple, steadght, 203 pairs on lust segment curved
faterally,

Farved (Uigs 12, 13)
Colows ormge-ted. Lengti 22mm (200 23, n=
31 Head capsule with no posterolstenl ¢ytensions.
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Vigs T-13, Asphondvlia sturtiana sp, nov, 1-5 male, 6-9 temale, 10, 11 pupa, 12, 13 Tarva, Fig. 1. Wing. Fig. 2. Gonostylus
o posterior view. Fig. 3. Firsttarsomere of middle fey. Fig. 4. 1ead in frontal view. Fig. 5. 1ast three flagellomeres. Fig.
6. Endl of abdomen in Titeral view. Fig. 7. Basal lobes on ovipositor in dorsal view (setae omitted). Fig, 8. End of
ovipositor in Lateral view. Fig, 9. Last live flagellomeres. Fig. 10. Anicrior part in ventral view, Fig, V1. Prothoracic
spinele. Fig, 12, Sternal spatula with adjacent papillae. Fig. 13, Last two abdominal seements in dorsal view, Scitle birs:
a=Tmm (Fig, 1)ob= 50w (Figs 2011 0= 100 pm (Figs 3. 8) d = 100 pm (Fig. ;e = 100 pm (Figs 5-7, 9. 12, 13):
= 100 pm (g, 1O),
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Spatula with fone witerior teeth, inner pair smaller
thaen ourler, shalt lang and naerow, broddened both it
mitength and base, survounded anteriorly i
Laierally by eatensive pigmented urca. Guch side of
spatuly with 1w pairs ol Lateral papiilae, all setose.
O the only specinen with undamaged terminal part,
three setase tenminal papiltie,

Cieldf amd binlogy

This goll nndge nduces o stem swelling on Solatni
shrticnne, 5 - 20 mm long and 6 < ¥ nuh wide, not
differem o colaur from nermisl stems. Inside the
swelling dre several climmbers, euch oceupied by one
lirvar, Pupation tikes place within the gall,

Lashiology
The name is derived Trom the specific nmme of the
host plant,

Asphondylia pancidentata Kolesik sp, oy,
(FIGS 14-23)

Holotvpe: &L Bunya Mios, Queenstand (267 53° 5,
[517 37" ). reared from Inng) gadls on Sofamion
avicttare G lorsier. gall collected 240 1986, A, 1
Wapshere, 6177 (ANIC).

Porenypes: 20440 @, snne daes 3 4G, A papal
skins. Boyd Tower. New South Wales (347 021 8,
150 03 By, reared o Fruit palls on Selounn
tinvarifolivmn Geras. ex Symon, gall collected
20801985, AL ) Wapshere.,

Male tbigs 14 - 19)

Wing lenath 3.3 mun (range 3.2 - 34 n=0), widih
LA mm L2 = E3) Genitalia in dorsovential view:
gonastylus 4 s (no= 2 longer (eeth included in
measurement) thon wide, distal cdge slightly
concave to stinght tecth on gonosiylus asyimelric.
Spur on Bt tarsomere bent gradually i 45 - 607,
Other characters as i AL surttanag

Fenpele (Figs 20, 21)

Wing length 3.7 mm (=1, width Ld mm, Basal
[l o1 ovipositon with no appiaent distal processes
i dorsoventral view, Otherwise as in AL sttiond.

Pogrg (Figs 22, 23)

Fength 4.2 nim (3.5 - 4.7, 0 = . Amemal home
F70 0 (360 385) long, with 3 - 4 teeth al ihe
midlength of mer cuee, otherwise smooih, ¢losely
whwhed 10 cach  other alang  entive  length.
Prothoriacic spiracle stronely curved e midiengih,
basal ted ahorn 4 8 width terminal thind, Otherwise
as i AL N,

Lews vee uphydmwn,

Gall wid hiolugy

Thin gall midge causes i deforniation wi” fraits on
Sodungon avicwhare and S, lincarifolivin,g similin Lo
that ciused by Asphondybia anthocercieils Kolesik on
Anthocereis livovea Labill, (Solingaccae) {Kolesik o
af . 19973 s AL anisetlia Bl (Lepsehi o al.
1099y, and Asphowdvlia obascora sp. nove on 8
physalifolivon van, witidibacceatm and S, chenn-
pedicndes, Popation tiukes place within the gall,

Ervimalogy

The nume poncidentata s o componnd  Latin
adjective Trom puncnx and dentiy, meming “lew”
and “tooth”, referrmg o the small nimber of teeth on
the pupal antennul hors,

Asphondylia ohscura Kolesih sp. nov.
(FIGS 24-20)

Halorype: <, MUTomah, New South Wales (33" 34
S, 1507 25" ), reared from Truit galls on Solann
plivsalifoling: Rushy  var, witidibaceatone, gull
collected -Lvi TORS, AL S, Wapshere, 617X {ANICY.

Peoatypes: 3 ¢ d L sane dandis 5 2 4 ste data b
from fruit galls on Solamne elienopodivides Lam,

Male (Tigs 24 - 29)

Wing length 3.5 i frange 3.1 3.8 n =93 widih
14 i (1.2 - 15) Genitalin in dorsesentral view:
gonostylis 1.7 L8 s (0= 3) longer i wyde, distal
edge strongly concave, Other charaeters os in A
/J(IIII'i(/I’IPll//tI.

Feavedde, pipea, darve imhnowan,

Ciall and bivlogy

The wull midge causes o Truit gall o Sodammn
physadifolinge vav, aividihaceaiin ol S0 ehei-
podivides. similar to galls o' A, pecidentans and A
anthocercidix, Pupition tuhes phice wibin the gatl

Fivinedogy

The manie means “ahscure™ in Lann. seferring, 1o
the Fact tha the gall midge was found on non-native
planis and aherefare its primary host and origival
geogrgphicul distribution are gmbiguous,

1

Remarks

The thiree new speeies aee morphologically ¢lose o
ach other and 1w Asphotdylio anthocercrdis,
species thar canses frait galls on Anthocercis linorea
Labill, (Kolesik et afe 1997) andd Amtheiecreix
eptisenther Endl, in Western: Austidiae (Soliniacac)
(Lupsehio er af. 1999). Together, these Tour specics
Tonr w matueal group sssociteld with plants of e
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Figs 14223, Asphondylia poneidentata sp. nov, 14-19 male, 20, 21 Temde, 22023 pupa. Fie. 14, Genitalia in dorsal view.
Fig. 15, Gonostylus in posterior view, Fig. 16, First tarsomere of middle leg. Fig. 17. Gonostylis in dorsal view:, Fig. (8.
Gonestylus in posterior view. Fig, 19, First tarsomere of middle feg, Fig. 20, Basal lohes on aviposiior in dorsal view
aetae omitted). Fig. 210 End of ovipositorin Literal view. Fig. 22, Prothoracie spivacte. Fig. 23, Anterior part in ventrul
view. Specimens in 17 & 18 reared from Soleawum linearijolivm, remaining from Sohawan cnicidare

Figs 24-29. Male of Asphoudylia obycisra sp. nov. Fig. 23, Gonostylus in dorsal view. Fig. 25, Gonostylus in posterior view.
Fig. 26 First tarsomere of middle teg. Fig, 27, Gonostylus in dorsal view. Fig. 28, Gonostylus in posterior view. Fig. 29.

First esomere ol middle Jea. Specimens in 2426 reared from Solannm sarrachoides, 27-29 from Sofamnm

chennpodioides. Seale bars: o = 100 nm (Figs 14, 16, 19, 21,26, 29); b= 50 mn (Figs 15,17, 18, 22.25, 27, 28): ¢ = 100
pm i 200 d = 100 per (Fig. 23).

KAl
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Fimily Sokuneeace that is morphologically distin-
wtishahle from other known Austradian Asphondvlia
s by the (ong, exdindvical antennal scape, three
lower frontal pupal horns, i setose pupal prothoracic

spiracte and [omg -shafted larval spatula with Toar

anfetive teelth, Asphondylie anthocercidis diflers
from the thiee new species in the gonostylus being
narrow in dorsoventral view, in having i@ narow and
shallow posterior incision on the basal lubes on the
vvipositor when viewed dorsoventrally and the
smwoth antennal horms on the pupi. Asplendvliv
strticn can be distnguished Tvom AL puncidentatu
by the ventroapical spur on the fiest tarsomere being
bent af o right angle, basal Tobes on the avipositor
ending nosmall processes, pupal antenoul - horns
heing servate along the entive inner edge and only a
shightly-bent prothorieie spiracle in the pupa s
spposed o the ventroapical spur being bent ut 45 -
60% hasal Tobes on the ovipositor with no obvious
processes, pupal antennal horns with asmall number
of teeth in the middle of the inner edge and o
strongly-bent prothoracie spivacle i the pupat,
respectively, Asphondvlia pawciclenraa ditfers fram
AL alisenra spe nove inthe ratio between the length
and the width of the gonostylus in the dorsoventrul
view heing | us opposed o 1.7 - LY for A ahscurg

Sodcine chenopadiodes and S phiysalifodine v
nitidibyccadnn, the host plants of A, abyenr, are not
mlive 10 Austradig, Althoush no Asplondvlia has
heen known W he associated with these: pladts in
their pative South America (Gagne 1994, J1 s
currently not possible 1o determine the primary host
and the sarea of distribution of this gall midge due o
(he limited knowledge of wall idge fauna gssocidted
with Solanaceae in Australia and South Amenca,

The new spectes restiiet reprodaction and growlh
of their respective plant hosts by tuening the fruit inm
4 seedless wall and deforming the stem Further
inyestigation is needed, though, to ¢larfy the role of
fruit-galting A, pancidenare and A ohseara o the
pollination of their hosts, o phenamenon assumed in
AL anthocercidly (Kolesik of af, 1997).
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